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Experimental 

Crystal data 

[TiCCwH^NOJJ-l.SCHs 

M, = 780.34 

Triclinic, PI 

a = 12.053 (2) A 

b = 13.374 (3) A 

c = 14.511 (3) A 

a = 102.02 (3)° 

P = 112.07 (3)° 



Data collection 

Bruker SMART CCD area-detector 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Bruker, 2004) 

r mi „ = 0.83, r max = 0.96 

Refinement 

R[F 2 > 2o(F 2 )] = 0.072 

wR(F 2 ) = 0.223 

S = 1.02 

7019 reflections 

582 parameters 



y = 93.04 (3)° 
V = 2097.8 (7) A 3 
Z = 2 

Mo Ka radiation 
IX = 0.25 mm -1 
T = 173 K 

0.50 x 0.25 x 0.14 mm 



12545 measured reflections 
7019 independent reflections 
5111 reflections with / > 2a(I) 
R„, = 0.029 



6 restraints 

H-atom parameters constrained 
A/w = 0.76 e A~ 3 
Ap mi „ = -0.37 e A~ 3 



The title compound, [Ti(C 19 H23N02)2]T-5C 7 H 8 , crystallizes 
with one titanium complex molecule per asymmetric unit 
together with one and a half toluene molecules. The Ti IV atom 
is coordinated by two fully deprotonated 0,,/V,0'-tridentate 
phenoxyamine ligands in a distorted octahedral environment. 
Within this arrangement the O atoms occupy the equatorial 
sites and the N atoms the axial sites. One of the toluene 
molecules is disordered over two sets of sites in a 
0.628 (18):0.372 (18) ratio. 

Related literature 

For other compounds of titanium with tri- and tetradentate 
ligands, see: Mun et al. (2010); Chmura et al. (2006); Hong et al. 
(2008); Kim et al. (2009, 2011, 2012); Lee et al. (2007, 2008). 




Data collection: SMART (Bruker, 2004); cell refinement: SAINT 
(Bruker, 2004); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 2012); software used to prepare 
material for publication: SHELXTL (Sheldrick, 2008). 

This work was supported by the National Research Foun- 
dation of Korea (NRF) grant funded by the Korea govern- 
ment (MEST) (No. 2010-0023904). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BR2221). 
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Bis{2,2 f -[methylazanediylbis(methylene)]bis(4,6-dimethylphenolato)- 
/c 3 0,/V,O f }titanium(IV) toluene sesquisolvate 

Yongseog Chung and Youngjo Kim 

Comment 

Titanium complexes containing tridentate or tetradentate ligands have attracted considerable attention in the fields of 
organometallic catalysis. Recently, we have reported the various kinds of titanium complexes containing these ligands 
(Hong etal. 2008, Kim etal. 2012, Kim et al. 2011, Kim et al. 2009, Mun et al 2010, Lee et al. 2008, Lee et al. 2007). In 
addition, the similar structure of the title complex with four methylene chloride molecules in the monoclinic unit was 
reported in the literature (Chmura et al, 2006); however, crystallographic data and parameters for the title compound 
were quite different from those of the previously reported literature (Chmura et al, 2006). Herein, we report the X-ray 
structure of the title compound. In the title compound (Fig. 1), Ti atom is coordinated by he two fully deprotonated 
tridentate ligands A L methyl-7V,A'-bis(2-oxy-3,5-dimethylbenzyl)amine with 1.5 molecules of toluene in the asymmetric 
unit. To remove the disorders of toluene molecules, we tried to solve the structure with space group, PI. However, the 
result was unsuccessful. The coordination geometry around the central Ti atom is close to octahedron. 

Experimental 

The title compound could be synthesized in 92% yield (1.18 g) via slow addition of Ti(0-'Pr) 4 (0.568 g, 2 mmol) in 10 
mL toluene to 7V-methyl-A f ,A^-bis(2-hydroxy-3,5-dimethylbenzyl)amine (1.20 g, 4 mmol) in 40 mL toluene. The crystal 
was obtained by slow evaporation of solvent in a refrigerator. 

Refinement 

The quality of the crystal used was poor but we were unable to grow a better crystal. We tried refining the structure in the 
space group PI to see if this removed the disorder, but this was unsuccessful since it gave non-positive definite atomic 
displacement parameters. The poor quality of the crystal and the difficulty in clearly resolving the disorder explains the 
large value of the weighted agreement index. 

The disordered toluene molecule was modeled by splitting the atoms into two components (C41 — C47 and C51 — C57), 
the site occupation factors of which refined in a ratio of 0.628 (18):0.372 (18). Due to the large thermal parameters, the 
atomic displacement factor of C57 atom was held fixed. H atoms were positioned geometrically and refined using a 
riding model, with C — H = 0.93-0.97 A and with L^H) =1.2 (1.5 for methyl groups) times t/ e q(C). One hydrogen atom 
in C41 position can not be located in the disordered toluene molecule. 

Computing details 

Data collection: SMART (Bruker, 2004); cell refinement: SAINT (Bruker, 2004); data reduction: SA INT (Bruker, 2004); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012); software used to prepare material for 
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Figure 1 

Molecular structure of the title compound, with the atom-numbering scheme. Displacement ellipsoids are drawn at the 
50% probability level. H atoms are omitted for clarity. Both positions of the toluene molecule are shown disordered 
around the center of symmetry. 

Bis{2,2'-[methylazanediylbis(methylene)]bis(4,6-dimethylphenolato)-K 3 0,N,0'}titanium(IV) toluene 
sesquisolvate 



Crystal data 

[Ti(C 19 H 23 N0 2 ) 2 ]-1.5C 7 H 8 

M r = 780.34 

Triclinic, PI 

Hall symbol: -P 1 

a = 12.053 (2) A 

b= 13.374 (3) A 

c= 14.511 (3) A 

a = 102.02 (3)° 

y5 = 112.07 (3)° 

y= 93.04 (3)° 

V= 2097.8 (7) A 3 

Data collection 

Bruker SMART CCD area-detector 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
phi and a> scans 

Absorption correction: multi-scan 

(SADABS; Bruker, 2004) 
T mm = 0.83, r max = 0.96 



Z=2 

F(000) = 833 

D x = 1.235 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 7019 reflections 

(9= 1.6-24.7° 

ft = 0.25 mirT 1 

T= 173 K 

Plate, orange 

0.5 x 0.25 x 0.14 mm 



12545 measured reflections 
7019 independent reflections 
5111 reflections with / > 2<r(7) 
Pint = 0.029 

#max — 24.7°, 0 m in = 1.6° 



h = -14— »14 
)k= -15^15 
/ = -16->17 
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Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F- > 2a(F 2 )] = 0.072 
wR{F*) = 0.223 

5 = 1.02 

70 1 9 reflections 
582 parameters 

6 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = ll[a\F a 2 ) + (0.0838P) 2 + 8.65 IIP] 

where P = (F 2 + 2F 2 )/3 
(A/(7) max = 0.001 
Ap max = 0.76 e A" 3 
A/w = -0.37 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 1 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. _/?-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


Tl *ITJ 


Til 


0.94677 (8) 


0.78673 (6) 


0.72763 (7) 


0.0252 (2) 


Nl 


1.0610(3) 


0.9160 (3) 


0.7095 (3) 


0.0258 (9) 


N2 


0.8283 (4) 


0.6581 (3) 


0.7396 (3) 


0.0275 (9) 


01 


0.8214(3) 


0.8631 (3) 


0.6767 (3) 


0.0317 (8) 


02 


1.0927 (3) 


0.7329 (3) 


0.7771 (3) 


0.0359 (9) 


03 


0.9085 (3) 


0.6993 (3) 


0.5968 (3) 


0.0375 (9) 


04 


0.9677 (3) 


0.8483 (2) 


0.8632 (2) 


0.0312(8) 


CI 


0.7967 (4) 


0.9475 (4) 


0.6414 (3) 


0.0271 (10) 


C2 


0.6873 (4) 


0.9851 (4) 


0.6311 (4) 


0.0311 (11) 


C3 


0.5956 (5) 


0.9261 (5) 


0.6540 (5) 


0.0438 (14) 


H3A 


0.5254 


0.9604 


0.6418 


0.066* 


H3B 


0.6298 


0.9228 


0.7244 


0.066* 


H3C 


0.5731 


0.8574 


0.6103 


0.066* 


C4 


0.6664 (5) 


1.0739 (4) 


0.5947 (4) 


0.0344 (12) 


H4 


0.5937 


1.0989 


0.5866 


0.041* 


C5 


0.7496 (5) 


1.1268 (4) 


0.5699 (4) 


0.0313 (11) 


C6 


0.7247 (5) 


1.2233 (4) 


0.5318 (5) 


0.0443 (14) 


H6A 


0.7896 


1.2784 


0.5744 


0.066* 


H6B 


0.6502 


1.2426 


0.5345 


0.066* 


H6C 


0.7185 


1.2105 


0.4623 


0.066* 


C7 


0.8569 (4) 


1.0866(4) 


0.5807 (4) 


0.0290(11) 


H7 


0.9141 


1.1205 


0.5648 


0.035* 


C8 


0.8808 (4) 


0.9972 (4) 


0.6145 (3) 


0.0259 (10) 


C9 


0.9900 (4) 


0.9480 (4) 


0.6142 (4) 


0.0297(11) 


H9A 


0.9637 


0.8875 


0.5568 


0.036* 


H9B 


1.0432 


0.9963 


0.6025 


0.036* 



Occ. (<1) 
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CIO 


1 1 AA/ - / ,1 \ 

1.1006 (4) 


1 AA/^O / A \ 
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A AIA/' /1 1\ 

0.0296 (ll) 
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A A/TO* 

0.068* 
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0.2581 
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C26 
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A O AA 1 //I \ 

0.8091 (4) 


A A/IOO i A\ 

0.9438 (4) 


A AO O yl / 1 1 \ 

0.0284 (11) 




U41 


A OOAO /1 1\ 

0.3393 (13) 


A /TO 1/1 /I 0\ 

0.65 14 (13) 


A OO/IA /10\ 

0.254y (12) 


A A/T A 

U.OoU (4) 


A /TOO /1 o\ 

0.628 (18) 


T T /I 1 A 

H41A 


0.2724 


A /"/'OT 

0.6627 


A O A O C 

0.2425 


A AAA sfc 

0.090* 


A /"O O / 1 0\ 

0.628 (18) 


H41B 


A O CTO 

0.3573 


A C O AA 

0.5800 


A O T") T 

0.2737 


A AAA* 

0.090* 


A ^OO / 1 0\ 

0.628 (18) 


H41C 


0.3186 


0.5995 


0.1638 


A AAA* 

0.090* 


A /"OO / 1 OX 

0.628 (18) 


C4z 


U.4490 (1 1J 


A n 1 O Q /Q\ 

0. /158 (8 ) 


U.2 /42 (B) 


A AOO /0\ 

0.058 (5 ) 


A /TO Q /I Q\ 

0.628 (18) 


C43 


0.558 (4) 


A "7 1 O /O \ 

0.712 (3) 


0.363 (3) 


A AC /" / 1 A\ 

0.056 (10) 


A /"O O / 1 0\ 

0.628 (18) 


H43 


0.5629 


0.6581 


A O AC O 

0.3953 


A AjCO sfc 

0.068* 


A ^O O / 1 0\ 

0.628 (18) 


L44 


0.6493 (12) 


A TOAA /A\ 

0.7890 (9) 


A O C\/1C (1 1\ 

0.3965 (11) 


0.060 (4) 


A z^O O / 1 OA 

0.628 (18) 




ATI £A 

U. / loU 


A 70 1 1 

U. /91 / 


A A 

0.4566 


U.U /2 T 


A /TOO /I Q\ 

U.o2o (15) 


C45 


0.6473 (16) 


A OZ"OA / I A\ 

0.8630 (10) 


A l^f/' /10\ 

0.3456 (13) 


A ATT /C\ 

0.077 (5) 


A /"OO /10\ 

0.628 (18) 


H45 


A T 1 O 1 

0.7131 


A A 1 C 1 

0.9151 


A O *7 1 £ 

0.3716 


A AAO sfc 

0.093* 


A /^O O / 1 0\ 

0.628 (18) 


L46 


A C CO O / 1 A\ 

0.5523 (19) 


A O^OA / 1 O \ 

0.8639 (13) 


AOC*7/1 /1/1\ 

0.2574 (14) 


A AO/I /T\ 

0.084 (7) 


A £0 O / 1 0\ 

U.628 (18) 


H46 


A C C C 1 

0.5551 


A A 1 1 A 

0.9119 


A T> A A 

0.2200 


A 1 A 1 * 
0.101* 


A £AO /10\ 

0.628 (18) 


C47 


A /If A /O \ 

0.450 (2) 


A TOA/" /1 /I \ 

0.7896 (14) 


A OOCO / 1 

0.2252 (16) 


A A A A /C\ 

0.044 (5) 


A /"OO /10\ 

0.628 (18) 


H I t 

H4 / 


A O O 1 1 

0.581 1 


A T AO A 

0. /924 


A 1 jCAA 

0.1690 


U.U32* 


A tTO / 1 Q\ 

0.628 (18) 


C51 


A TO, A ZO\ 

0. /20 (3) 


A OOA /OA 

0.829 (2) 


A O /TO ZO\ 

0.362 (2) 


A ATC 
U.U/3 (/) 


A O TO / 1 0\ 

0.5 11 (18) 


TTf 1 A 

H51A 


A TT AO 

0.7702 


A TAOO 

0.7923 


A /I A "7 C 

0.4075 


A 111* 

U.113* 


A O TO / 1 0\ 

U.372 (18) 


TTr i r> 

H51B 


A TO CO 

0.7252 


A O AA 1 

0.8991 


A O AO C 

0.3985 


n in* 

U.113* 


A O TO / 1 0\ 

U.372 (18) 


H51C 


0.7463 


A O O A A 

0.8294 


A O ATA 

0.3070 


0.113* 


A OTO /10\ 

0.372 (18) 


/ • c o 

C52 


a cao o /i t\ 
0.5935 (1 /) 


A HHQH /1 A\ 
0. / /8 / (14) 


A O 1 OT / 1 /I \ 

0.318 / (14) 


U.U4 / (6) 


A 1 TO /10\ 

0.5 11 (18) 


nc t 

L53 


A C 1 A /O \ 

0.510 (3) 


A O 1 O /O \ 

0.813 (3) 


A O O O /O \ 

0.238 (3) 


A A A A / 1 A\ 

U.U49 (1U) 


A O TO / 1 0\ 

U.372 (18) 


H55 


a on 
U.533 / 


U.5691 


a o 1 
U.216 / 


A AC O* 


U.3 /2 (18) 


C54 


A O A C /O \ 

0.395 (3) 


A "7 £. A /O \ 

0.764 (3) 


A 1 AO /O \ 

0.192 (2) 


A ACO / Ct \ 

0.052 (9) 


A OTO /1 0\ 

0.372 (18) 


TTC A 

H54 


A 1 A A£ 

0.3406 


A "7C2A 
U. /SjU 


A 1 1 C /I 

0.1354 


A A^O * 

0.062^ 


A 1 *70 /1 0\ 

0.5 11 (18) 


C55 


A O C£ /O \ 

0.356 (3) 


A O /I A / 1 A\ 

0.6849 (19) 


A OO/^ ZO\ 

0.226 (2) 


0.056 (6) 


A O TO / 1 0\ 

U.372 (18) 


H55 


A 1 "7£1 

u.2 ibz 


U. 03.31 


A 1 A/1 C 

0.1945 


A A/TTsfc 

0.06/^ 


A 171 /1 0\ 

U.J /2 (Is) 


C56 


a m /o\ 

0.437 (2) 


A f C 4 O / 1 A\ 

0.6543 (19) 


A O A/'T / 1 0\ 

0.3067 (18) 


A f\/' A /T\ 

0.064 (7) 


A OTO /10\ 

U.372 (18) 


H56 


0.4144 


0.6004 


0.3305 


0.076* 


U.372 (18) 


C57 


0.547 (5) 


0.704 (4) 


0.349 (4) 


0.035 (12) 


U.372 (18) 


H57 


0.5999 


0.6863 


0.4069 


0.042* 


0.372 (18) 


C61 


0.6733 (13) 


0.6495 (13) 


0.1397 (12) 


0.071 (4) 


0.50 


H61A 


0.6362 


0.6937 


0.1773 


0.106* 


0.50 


H61B 


0.7118 


0.6897 


0.1095 


0.106* 


0.50 
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no l v 


U. / JLJ 


0.6180 




0 1 RSS 

VJ.IOJJ 


O 1 06* 


U.JU 


C62 


0.5915 (9) 


0.5786 {I 


0 


0.0683 (8) 


0.092 (3) 




C63 


0.5316(11) 


0.5130(9) 


0.1048 (8) 


0.095 (3) 




H63 


0.5534 


0.5217 




0.1749 


0.114* 




C64 


0.4435 (9) 


0.4383 (8) 


0.0378 (7) 


0.083 (3) 




H64 


0.4039 


0.3958 




0.0626 


0.099* 




Atomic displacement parameters (A 2 ) 




U n 


U 22 


LP 3 


U 12 


U 13 


u 23 


Til 


0.0311 (5) 


0.0249 (4) 


0.0234 (5) 


0.0041 (4) 


0.0141 (4) 


0.0079 (3) 


Nl 


0.028 (2) 


0.030 (2) 


0.024 (2) 


0.0085 (17) 


0.0123 (18) 


0.0095 (17) 


N2 


0.036 (2) 


0.030 (2) 


0.020 (2) 


0.0053 (18) 


0.0147 (18) 


0.0073 (17) 


01 


0.0305 (19) 


0.0367 (19) 


0.034 (2) 


0.0059(15) 


0.0142(16) 


0.0171 (16) 


02 


0.041 (2) 


0.0318 (19) 


0.045 (2) 


0.0120(16) 


0.0227 (19) 


0.0181 (17) 


03 


0.049 (2) 


0.037 (2) 


0.029 (2) 


-0.0059 (17) 


0.0225 (18) 


0.0030 (16) 


04 


0.046 (2) 


0.0262 (17) 


0.0214(18 


) 0.0005 (15) 


0.0134(16) 


0.0060 (14) 


CI 


0.028 (3) 


0.031 (3) 


0.017 (2) 


0.002 (2) 


0.005 (2) 


0.004 (2) 


C2 


0.028 (3) 


0.044 (3) 


0.019 (2) 


0.004 (2) 


0.006 (2) 


0.009 (2) 


C3 


0.026 (3) 


0.067 (4) 


0.043 (3) 


0.009 (3) 


0.010(3) 


0.028 (3) 


C4 


0.027 (3) 


0.049 (3) 


0.029 (3) 


0.015 (2) 


0.008 (2) 


0.016 (2) 


C5 


0.033 (3) 


0.035 (3) 


0.023 (3) 


0.010 (2) 


0.005 (2) 


0.010 (2) 


C6 


0.046 (3) 


0.049 (3) 


0.048 (4) 


0.022 (3) 


0.021 (3) 


0.026 (3) 


C7 


0.032 (3) 


0.032 (3) 


0.023 (3) 


0.004 (2) 


0.011 (2) 


0.007 (2) 


C8 


0.028 (3) 


0.031 (3) 


0.019 (2) 


0.004 (2) 


0.010 (2) 


0.007 (2) 


C9 


0.034 (3) 


0.035 (3) 


0.028 (3) 


0.009 (2) 


0.017 (2) 


0.015 (2) 


CIO 


0.030 (3) 


0.029 (3) 


0.031 (3) 


0.002 (2) 


0.013 (2) 


0.009 (2) 


Cll 


0.030 (3) 


0.033 (3) 


0.034 (3) 


0.008 (2) 


0.018(2) 


0.012 (2) 


C12 


0.032 (3) 


0.033 (3) 


0.030 (3) 


0.013 (2) 


0.018 (2) 


0.009 (2) 


C13 


0.041 (3) 


0.033 (3) 


0.042 (3) 


0.012 (2) 


0.019(3) 


0.006 (2) 


C14 


0.038 (3) 


0.038 (3) 


0.039 (3) 


0.016(2) 


0.016(3) 


0.002 (3) 


C15 


0.042 (4) 


0.060 (4) 


0.053 (4) 


0.015 (3) 


0.007 (3) 


-0.001 (3) 


C16 


0.040 (3) 


0.051 (3) 


0.028 (3) 


0.026 (3) 


0.011 (2) 


0.008 (2) 


C17 


0.049 (3) 


0.038 (3) 


0.037 (3) 


0.024 (3) 


0.027 (3) 


0.015 (2) 


C18 


0.054 (4) 


0.059 (4) 


0.057 (4) 


0.029 (3) 


0.032 (3) 


0.033 (3) 


C19 


0.036 (3) 


0.034 (3) 


0.028 (3) 


0.015 (2) 


0.017 (2) 


0.009 (2) 


C20 


0.041 (3) 


0.026 (2) 


0.025 (3) 


0.009 (2) 


0.015 (2) 


0.008 (2) 


C21 


0.051 (3) 


0.034 (3) 


0.027 (3) 


0.015 (2) 


0.018 (3) 


0.012 (2) 


C22 


0.060 (4) 


0.051 (3) 


0.032 (3) 


0.013 (3) 


0.027 (3) 


0.009 (3) 


C23 


0.049 (3) 


0.038 (3) 


0.019(3) 


0.018(3) 


0.012 (2) 


0.004 (2) 


C24 


0.050 (3) 


0.027 (3) 


0.025 (3) 


0.012 (2) 


0.011 (2) 


0.006 (2) 


C25 


0.052 (4) 


0.044 (3) 


0.032 (3) 


0.007 (3) 


0.012(3) 


0.000 (3) 


C26 


0.042 (3) 


0.028 (3) 


0.029 (3) 


0.005 (2) 


0.013 (2) 


0.005 (2) 


C27 


0.043 (3) 


0.030 (3) 


0.018 (2) 


0.006 (2) 


0.013 (2) 


0.006 (2) 


C28 


0.039 (3) 


0.033 (3) 


0.023 (3) 


-0.002 (2) 


0.015 (2) 


0.005 (2) 


C29 


0.047 (3) 


0.029 (3) 


0.037 (3) 


0.006 (2) 


0.023 (3) 


0.010(2) 


C30 


0.031 (3) 


0.038 (3) 


0.024 (3) 


0.002 (2) 


0.016 (2) 


0.003 (2) 


C31 


0.031 (3) 


0.035 (3) 


0.027 (3) 


0.008 (2) 


0.016 (2) 


0.009 (2) 


C32 


0.041 (3) 


0.038 (3) 


0.029 (3) 


0.001 (2) 


0.018 (2) 


0.008 (2) 


C33 


0.040 (3) 


0.046 (3) 


0.026 (3) 


0.010 (3) 


0.015 (2) 


0.014 (2) 
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C34 


A AA 1 //I A 
U.UOl (4) 


A ACT t A A 
U.UD / (4) 


A AOO /IA 

U.U33 (3) 


A AA/I /TA 

U.UU4 (3) 


A Al O /OA 

U.U13 (3 ) 


A AOO /OA 
U.UZj (3) 


C35 


A ao O /O A 

U.U32 (3) 


a Ain /o A 
U.U39 (3) 


A AO O 

U.U23 (3) 


A A 1 1 /OA 

U.U11 (2) 


A AAO /OA 

U.UU9 (2) 


A AAC /OA 
U.UUD (2) 


C3o 


A ni C /OA 

U.U3D (3 ) 


a ao 1 /oa 
U.U31 (3) 


A AOT /OA 
U.U2 / (3) 


A AAO /OA 

u.uuy (2) 


A A1 T /OA 

U.U1 / (2) 


A AAC /OA 

U.UUD (2) 


C3 / 


A A/IT n't 

U.U4/ (3) 


A A/1 C /OA 

U.U4D (3) 


A AOT /IA 
U.U2 / (3) 


A AA/I /OA 

— U.UU4 (3 ) 


A A1 A /OA 

U.U14 (3) 


A AA1 /OA 

U.UU1 (2) 


C38 


A AT/; /OA 

U.U3o (3) 


A AT 1 /OA 

U.U31 (3) 


a mi /oa 
U.U23 (3) 


A A 1 1 /OA 

U.U1 1 (2 ) 


A A 1 A /OA 

U.Ulo (2) 


A AAT /OA 

U.UU/ (2) 


C41 


A AC 1 /OA 
U.UM (8) 


A AA1 /'OA 

U.Uol (V) 


A AA1 /OA 

U.Uol (V) 


A A1 0 /OA 

— U.U13 (8) 


A AO /I /TA 

U.U24 ( /) 


A AAC /OA 

U.UUD (8) 


/~mo 
C42 


A A/1 A /OA 

U.U46 (8) 


A AO C /AA 

U.U3D (6) 


A A/I 1 /AA 

U.U41 (o) 


A AA1 /CA 

U.UU1 (3) 


A AOC /AA 

U.U23 (o) 


A AAO /CA 

U.UU9 (3) 


C43 


A AOC /I OA 

U.UeD (la) 


A ACC /1 AA 

U.U33 (10) 


A AO 1 /1 AA 
U.U21 (1U) 


A AO 1 /1 OA 

U.U21 (12) 


A AAA /1 AA 

U.UUo (1U) 


A A 1 A /OA 
U.UlO (V) 


U44 


A ACA /OA 
U.Ujo (8 ) 


A ACO /OA 

u.udv (a) 


A A/1 1 /OA 
U.U43 (5) 


A AAO. /AA 
U.UU3 (o ) 


A f\f\A /AA 
U.UU4 (O) 


A AAO /AA 
U.UU3 (O) 


/~m c 
C4D 


A ATT / 1 1 \ 
U.U / / (1 1J 


A AOA /OA 

U.U3o (5) 


A AOC /1 OA 
U.U^J (12) 


A AOO /TA 
— U.U23 (/) 


A AO/1 /1 AA 

U.U24 (1U) 


A AAO /TA 

— u.uuy ( /) 


/~M A 

C4o 


a 1 1 n f 1 ta 
U. 1 1 / (1 /) 


A AAA /1 AA 
U.Uoo (1U) 


A AT 1 /1 1 A 
U.U / I (11) 


A AOA /OA 

— u.U3o (y) 


A AOA / 1 1 A 

U.U3o (11) 


A AO 0 /OA 

U.U33 (y) 


/~M T 

C4 / 


A AAA /1 TA 

U.UoU (1 /) 


A AO C /OA 

U.U3D (y) 


A AO. /I /OA 

U.U34 (V) 


A AAA /1 OA 

U.UUo (12) 


A A1 A /1 1 A 
U.U14 (11) 


A A1 /I /TA 
U.U14 ( /) 


/"■C 1 

CM 


A AOA /1 OA 

u.ubu (is) 


A AAO /1 CA 
U.U02 (13) 


A ATT /1 AA 
U.U / / (10) 


A AA1 /1 OA 

U.UU1 (13) 


A AOA /1 CA 
U.U3U (1 J) 


A A1 A /1 OA 
U.U1U (12) 


C52 


A ACT /I 1\ 

U.UD / (12) 


A AC/I / 1 OA 

U.UM (12) 


A AOO /10A 

U.U32 (12) 


A AOA /OA 
U.UZU (9) 


A A 1 O / 1 AA 
U.U18 (1U) 


A A 1 O /OA 

U.U12 (8) 


A^CO 

C53 


A AC /OA 

U.UD (2) 


A A"7 /OA 
U.U / (2) 


A AA /OA 

U.Uo (2) 


A AO /OA 
U.U2 (2) 


A A/1 /OA 

U.U4 (2) 


A AC /OA 

U.UD (2) 


/"■c/i 
CD4 


A AC /OA 

U.UD (2) 


A A"7 /1\ 
U.U / (2) 


A AO -1 /1CA 

U.U34 (13) 


A AO C / 1 AA 
U.U2D (16) 


AA11 /10A 
U.U11 (12) 


A AAT / 1 O A 

U.UU / (12) 


a'cc 


A ACO /1 TA 

U.UDS (1 / ) 


A A/11 /1 /I A 

U.U43 (14) 


A ATA /1 CA 
U.U /U (ID) 


A AAA /I /I A 

U.UUo (14) 


A AOA /1 /IA 

U.U30 (14) 


A AAO /1 OA 

U.UU2 (13) 


a'ca 

C56 


a mi /1 oa 
U.U/1 (18) 


A AAO /1 /IA 

U.U63 (14) 


A ATT / 1 TA 
U.U / / (1 /) 


A A1 A /1 OA 
U.U19 (13) 


A A/IT /1 CA 

U.U4 / (ID) 


A AOO /1 OA 

U.U22 (13) 


C57 


0.038 (14) 


0.033 (14) 


0.033 (15) 


0.000 (8) 


0.013 (10) 


0.006 (8) 


C61 


0.049 (8) 


0.099 (12) 


0.065 (10) 


0.029 (9) 


0.020 (8) 


0.021 (9) 


C62 


0.094 (7) 


0.103 (7) 


0.084 (7) 


0.074 (6) 


0.033 (6) 


0.020 (6) 


C63 


0.137(9) 


0.111 (8) 


0.074 (6) 


0.093 (7) 


0.061 (7) 


0.043 (6) 


C64 


0.104 (7) 


0.106 (7) 


0.061 (5) 


0.072 (6) 


0.042 (5) 


0.037 (5) 



Geometric parameters (A, °) 


Til— 01 


1.873 (3) 


C25— H25B 


0.9600 


Til— 02 


1.879(4) 


C25— H25C 


0.9600 


Til— 04 


1.882 (3) 


C26— C27 


1.381 (7) 


Til— 03 


1.882 (4) 


C26— H26 


0.9300 


Til— N2 


2.254 (4) 


C27— C28 


1.521 (6) 


Til— Nl 


2.272 (4) 


C28— H28A 


0.9700 


Nl— C10 


1.482 (6) 


C28— H28B 


0.9700 


Nl— C9 


1.491 (6) 


C29— H29A 


0.9600 


Nl— Cll 


1.494 (6) 


C29— H29B 


0.9600 


N2— C29 


1.479 (6) 


C29— H29C 


0.9600 


N2— C28 


1.488 (6) 


C30— C31 


1.496 (7) 


N2— C30 


1.496 (6) 


C30— H30A 


0.9700 


01— CI 


1.337 (6) 


C30— H30B 


0.9700 


02— C19 


1.343 (6) 


C31— C32 


1.372 (7) 


03— C20 


1.334 (6) 


C31— C38 


1.398 (7) 


04— C38 


1.349 (6) 


C32— C33 


1.394 (7) 


CI— C8 


1.398 (7) 


C32— H32 


0.9300 


CI— C2 


1.403 (7) 


C33— C35 


1.375 (8) 


C2— C4 


1.394 (7) 


C33— C34 


1.516(7) 


C2— C3 


1.498 (7) 


C34— H34A 


0.9600 


C3— H3A 


0.9600 


C34— H34B 


0.9600 


C3— H3B 


0.9600 


C34— H34C 


0.9600 


C3— H3C 


0.9600 


C35— C36 


1.399 (7) 


C4— C5 


1.392 (7) 


C35— H35 


0.9300 
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C4 — H4 


A fllAA 

0.9300 


PO ZT POO 

C36 — C38 


1.405 (7) 


C5 — C7 


1 O A /I /T\ 

1.394 (7) 


P O /" P O T 

C36 — C37 


1 /I AA /T\ 

1.499 (7) 


C5 — C6 


1 CAA / "7 \ 

1.509 (7) 


POT TTT7 A 

C37 — H37A 


A A /" AA 

0.9600 


p s tt/" a 

Co — Ho A 


A A/TAA 
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C37 — H37B 


A A/TAA 

0.9600 


p s TT/;n 

Co — Hob 


A A/TAA 

0.9600 


POT TTO*7P 

C37 — H37C 


A A/TAA 

0.9600 


Co — H6C 


0.9600 


P A 1 P A 1 

C41 — C42 


1 f n / 1 0\ 

1.523 (18) 


p -7 no 

C7 — C8 


1 1 OA / "7 \ 

1.389 (7) 


P ,1 1 TT/11 A 

C41 — H41A 


A A/AA 

0.9600 


C7 — H7 


A AO A A 

0.9300 


P /I 1 TT/11 T~l 

C41 — H41B 


0.9600 


Co — C9 


1.504 (6) 


P/11 TT/11P 

C41 — H41C 


A A^AA 

0.9600 


C9 — H9A 


A A"7 A A 

0.9700 


P /I O P /I T 

C42 — C47 


1.35 (2) 


p (\ TTA"T» 

C9 — H9B 


A A"7 A A 

0.9700 


P /I 'I P /I O 

C42 — C43 


1 A Z f A\ 

1.45 (4) 


f • a r\ T T 1 A A 

CIO — H10A 


0.9600 


P /I O P /I /I 

C43 — C44 


1.34 (4) 


pi A TT 1 A O 

C 1 0 — H 1 OB 


A A£AA 

U.96UU 


p /) O T T /I O 

C43 — H43 


A AT AA 
U.93UU 


p< i r\ T T 1 A/" 1 

CIO — HIOC 


A A/^AA 

0.9600 


p /i /i p^c 
C44 — C45 


1.35 (2) 


Cll — C12 


1 <r A /t\ 

1.502 (7) 


P /I /I T T A A 

C44 — H44 


A AO A A 

0.9300 


p 11 T T 1 1 A 

Cll — H11A 


A A"7 A A 

0.9700 


P /I C P A f 

C45 — C46 


1.36 (2) 


pi 1 TT1 1 T) 

Cll — HUB 


A A1AA 

0.9700 


p /I r TT/I C 

C45 — H45 


A AO AA 

0.9300 


pi/1 p 1 -> 

C12 — C13 


1 O "7 /) /T\ 

1.374 (7) 


p ^ /" p /in 

C46 — C47 


1 A A /1\ 

1.40 (2) 


C12 — C19 


1.393 (7) 


P /I /" T T A S~ 

C46 — H46 


A AO A A 

0.9300 


PI'? P 1 /I 

C13 — C14 


1.387 (8) 


p /i -7 TT/in 

C47 — H47 


A AO AA 

0.9300 


C13 — H13 


A AT AA 

0.9300 


PCI pri 

C51 — C52 


1 -1 H /O \ 

1.47 (3) 


C14 — C16 


1 Tin /o\ 

1.392 (8) 


pel TTC1A 

C51 — H51A 


A A^AA 

0.9600 


C14 — C15 


1 CAO ZO\ 

1.508 (8) 


P f 1 TTC1 T~l 

C5l — H51B 


0.9600 


P1C Til f A 

C15 — H15A 


A A/TAA 

0.9600 


pfl TIf 1 p 

C51 — H51C 


A A/TAA 

0.9600 


P 1 Z TT 1 CT1 

C15 — H15B 


A A£AA 

0.9600 


C52 — C57 


1 O /I /c\ 

1.34 (5) 


P 1 Z TI1 C P 

C15 — H15C 


0.9600 


P C O P C O 

C52 — C53 


1.41 (3) 


Cl6 — Cl7 


1 1 O Z /ON 

1.385 (8) 


C53 — C54 


1.36 (4) 


C • 1 / TT1 / 

Clo — HI 6 


A ao AA 

0.9300 


P Z O TTC O 

C53 — H53 


A AO AA 

0.9300 


pn pin 

C17 — C19 


1.407 (7) 


C54 — C55 


1 OA SZ\ 

1.39 (5) 


P 1 T P 1 O 

C17 — C18 


1 f AO /ON 

1.503 (8) 


P C A TT Z A 

C54 — H54 


A AO A A 

0.9300 


P10 TT10A 

C 1 8 — H 1 o A 


A A /l A A 

0.9600 


C55 — C56 


1.37 (4) 


P 1 O T T 1 on 

Clo — H18B 


a a/:aa 

0.9600 


P C C Tiff 

C55 — H55 


A AO AA 

0.9300 


P 1 O T T 1 OP 

C18 — HloC 


A A£AA 

0.9600 


czc r^zn 

C56 — C57 


10 1 //T\ 

1.31 (6) 


p o a pn 

C20 — C27 


1 O AO / "7 \ 

1.393 (7) 


C56 — H56 


A AO A A 

0.9300 


PI A PO 1 

CzO — Cz 1 


1 /I A A /"7\ 

1.409 (7) 


P C7 T TC*7 

C57 — H57 


A AO AA 

0.9300 


PT1 PT> 

Czl — Cz3 


1.392 (8) 


C61 — C62 


1 TAT / 1 "7\ 

1.292 (17) 


P-O 1 /"'Ol 

Czl — Czz 


1 /IOC /o\ 

1.485 (8) 


P /_ 1 T T/- 1 * 

Col — Hoi A 


A A/^AA 

0.9600 


C22 — H22A 


0.9600 


p /'i t t/" 1 r> 

C61 — H61B 


0.9600 


C22 — H22B 


A A/TAA 

0.9600 


PzT 1 T T/T 1 P 

C61 — H61C 


A A/TAA 

0.9600 


C22— H22C 


0.9600 


C62— C64' 


1.399 (12) 


C23— C24 


1.401 (8) 


C62— C63 


1.408 (14) 


PI O T T'l O 

C23 — H23 


A AO A A 

0.9300 


C63 — C64 


1 OO/I /10\ 

1.334 (13) 


PO A f "~\ f 

C24 — C26 


1 O O/' /T\ 

1.386 (7) 


P/"0 TT/~0 

C63 — H63 


A AO AA 

0.9300 


C24 — CZ5 


1 CAA /C^ 
1.5U9 (8) 


C64 — C6z 


1 T AA M 1\ 

1.399 (12) 


C25— H25A 


0.9600 


C64— H64 


0.9300 


01— Til— 02 


168.10(15) 


C27— C26— H26 


119.1 


01— Til— 04 


90.78 (15) 


C24— C26— H26 


119.1 


02— Til— 04 


90.01 (16) 


C26— C27— C20 


120.3 (5) 
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r\ 1 T,' 1 P» o 

Ul — 111 — U3 


no i/i / 1 t\ 
92.34 (1 /) 


/~\~) rp- ~y PtO 

<J2 — 111 — (J 3 


OA CO { 1 T\ 

89.53 (17) 


(J4 — ill — (J 3 


1 zn ao / 1 c\ 

167.03 (15) 


P* 1 TV! 1 TV TO 

(Jl — ill — N2 


AC O O ( 1 C\ 

95.28 (15) 


/""\0 rp- 1 XT') 

U2 — 111 — JNz 


a/; /ro /1 ca 
VO.OZ (15) 


(J4 — ill — JNz 


O C A/T / 1 C\ 

85.06 (15) 


<J3 — 111 — N2 


oo n /i c\ 

82.12 (15) 


/"~\ 1 rp- i XT 1 

(Jl — 111 — N 1 


C) OA / 1 /I \ 

83.29 (14) 


r"~\0 T.T 1 XT1 

Uz — 111 — N 1 


O A OO / 1 C\ 

84.82 (15) 


Pt /I T." 1 TVT 1 

(J4 — ill — N 1 


ft /_ c O / 1 c\ 

96.52 (15) 


/"^v rp- 1 \T 1 

<J3 — 111 — JN 1 


96.34 (15) 


TvTO TM 1 TVT1 

Nz — ill — JN 1 


1 TT on { 1 C\ 

177.87 (15) 


pin \t i PA 

CIO — JN 1 — C9 


109.4 (4) 


p i a xt i n 1 

CIO — Nl — Cll 


1 ah (\ i a\ 

109.9 (4) 


pa xt 1 p 1 1 

C9 — Nl — Cll 


106.6 (3) 


p i /"\ XT1 T' 1 

CIO — N 1 — 111 


1 1 O 1 /O \ 

112.1 (3) 


p r\ XT 1 T; 1 

C9 — jn i — iii 


1 AA A /")\ 

109.4 (3) 


pi 1 XT 1 tv: 1 

Cll — Nl — 111 


1 AA A ZO\ 

109.4 (3) 


poa \ti poo 

C29 — N2 — C28 


1 1 A A / /I \ 

110.0 (4) 


poa tvto poa 

C29 — N2 — C30 


1 AO ZT //I \ 

108.6 (4) 


pio TVTO nil 

C28 — JN2 — C30 


1 A£ C i A\ 

106.5 (4) 


C29 — N2 — 111 


111 A /I \ 

111.4 (3) 


POO TV TO T" I 

C28 — N2 — Til 


1 A A 1 /O \ 

109.1 (3) 


POA TvTO T" 1 

C30 — N2 — 111 


111 1 /O \ 

111.1 (3) 


CI — Ul — 111 


142.9 (3) 


p 1 a p»o t - "' 1 

C19 — U2 — Til 


136.5 (3) 


POA PtO T' 1 

C20 — 03 — Til 


141.8 (3) 


poo p* /i 1 

C38 — U4 — 111 


1 o o n si \ 

132.7 (3) 


p. 1 p 1 pq 
(Jl — CI — Co 


1 1 n o ( a\ 
119.2 (4) 


p, -1 p -l PO 

Ul — CI — C2 


1 O A O / A \ 

120.2 (4) 


P O P 1 PO 

C8 — CI — C2 


120.6 (4) 


P /I PO P 1 

C4 — C2 — CI 


in ft /c\ 

117.9 (5) 


P/1 PO P ~1 

C4 — C2 — C3 


122.8 (5) 


P 1 PO PO 

CI — C2 — C3 


119.3 (5) 


PC P /I PO 

C5 — C4 — C2 


1 0 1 A /C\ 

123.0 (5) 


P Z f~" A TTyl 

C5 — C4 — H4 


1 1 o c 

118.5 


PO P A Jl A 

C2 — C4 — H4 


1 1 O C 

118.5 


P A P C PT 

C4 — C5 — C7 


117.4 (4) 


P/1 PC P /_ 

C4 — C5 — Co 


1 O 1 £L /C\ 

121.6 (5) 


p*7 pc pz: 

C7 — C5 — Co 


1 O 1 A /C\ 

121.0 (5) 


p o nn p c 

Co — C / — C j 


1 O 1 o /c\ 
121.5 (5) 


PO PT T T "7 

Co — C7 — H7 


1 1 A 1 

119.1 


PC PT TTH 

C5 — C7 — H7 


1 1 ft 1 
1 19. 1 


C7— C8— CI 


119.3 (4) 


C7— C8— C9 


121.1 (4) 


CI— C8— C9 


119.3 (4) 


Nl— C9— C8 


115.6(4) 


Nl— C9— H9A 


108.4 


C8— C9— H9A 


108.4 



POZT POT POO 

C26 — C27 — C2o 


1 OA C /f \ 

120.5 (5) 


POA POT POO 

C20 — C27 — C28 


1 1 A O / A \ 

119.2 (4) 


TvTO POO PO 1 

N2 — C28 — C27 


11/1 A / /I \ 

114.9 (4) 


In 2 — C2 8 — H2 8 A 


1 AO ^ 

108.6 


/"'OT nTQ TTOO A 

C27 — C28 — H28A 


1 AO ^ 

108.6 


TVTO PO O T TO DTI 

N2 — C2 8 — H2 8 B 


108.6 


POO" POO TTOOTO 

C27 — C2 8 — H2 8B 


1 AO H 

108.6 


TTOO A POO TTOOIO 

H28A — C28 — H28B 


107.5 


PO 1 PTA XTO 

C3 1 — C30 — N2 


1 1 yi 1 { A \ 

114.1 (4) 


PO 1 POA TT1AA 

C31 — C30 — H30A 


1 ao n 

108.7 


N 2 — C3 0 — H3 OA 


1 ao n 

108.7 


PO 1 POA TTOAT") 

C31 — C30 — H30B 


1 AO O" 

108.7 


xto p ") a mnn 
N2 — C30 — H30b 


1 AO H 

108. / 


TTOAA P")A TTOAIO 

H30A — C30 — H30B 


1 AO" /" 

107.6 


P O O P O 1 P o o 

C32 — C31 — C38 


119.9 (5) 


POO PO 1 PTA 

C32 — C3 1 — C30 


1 OO *7 /f \ 

122.7 (5) 


PIO pi 1 pin 

C3o — C31 — C30 


i n a i a \ 
11 /.4 (4) 


C3 1 — C32 — C33 


1 OA A /C\ 

120.9 (5) 


POI P")0 TTOO 

C31 — C32 — H32 


119.5 


POO POO TTTO 

C33 — C32 — H32 


1 1 A C 

119.5 


pir nil 

C35 — C33 — C32 


1 1 o c ( z\ 

118.5 (5) 


pic nn p i a 

C35 — C33 — C34 


1 OA C t C\ 

120.5 (5) 


P O O P O O P 1 A 

C32 — C33 — C34 


121.0 (5) 


POO PIC PO/T 

C33 — C35 — C36 


1 OO A /C\ 

122.9 (5) 


pil PTC U5C 

C33 — C35 — H35 


1 1 o / 

no.6 


PO/" P")C TTOC 

C36 — C35 — H35 


118.6 


POC PI/" POO 

C35 — C36 — C38 


117.0 (5) 


POC POzT PTO" 

C35 — C36 — C37 


1 OO O f z\ 

122.2 (5) 


pio fi/ pin 

C3o — C36 — C3 / 


1 OA O f A\ 

120.0 (4) 


Pt /I P O O PO 1 

U4 — C38 — C31 


118.3 (4) 


f~\ A POO PTZT 

U4 — C38 — C36 


1 O 1 1 / A \ 

121.1 (4) 


pi 1 pio n/ 

C3 1 — C38 — C36 


1 OA "7 //I \ 

120.7 (4) 


C47 — C42 — C43 


1 1 O O /I A\ 

118.3 (19) 


P d T P /I O P A 1 

C47 — C42 — C4 1 


10A A /1C\ 

120.4 (15) 


P /I O P /I O P A 1 

C43 — C42 — C4 1 


1 O 1 O / 1 A\ 

121.2 (19) 


p ^ A p <1 P/IO 

C44 — C43 — C42 


1 1 O /O \ 

118 (3) 


p /i /i p/io TT/n 

C44 — C43 — H43 


1 OA O 

120.8 


P /I O P /II T T >1 O 

C42 — C43 — H43 


120.8 


P /I O P A A P /I C 

C43 — C44 — C45 


1 O 1 ~7 / 1 A\ 

121.7 (19) 


PylO P/l/l J J A A 

C43 — C44 — H44 


1 1 A O 

119.2 
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C45 — C44 — H44 


119.2 


P /I /I P /I C P /I »C 

C44 — C45 — C46 


100 O /1C\ 

122.3 (15) 
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C44 — C45 — H45 


1 1 O A 

118.9 


C46— C45— H45 


118.9 


C45— C46— C47 


117.4(17) 


C45— C46— H46 


121.3 


C47— C46— H46 


121.3 


C42— C47— C46 


121.5 (18) 


C42— C47— H47 


119.2 



Acta Cryst. (2013). E69, m222 



sup-9 



supplementary materials 
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119.2 
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C54 — C53 — H53 


120.8 


C12 — C13 — C14 


111 r\ ( r\ 

122.0 (5) 


C52 — C53 — H53 


120.8 


C12 — C13 — H13 


119.0 


/~i f 1 /"< f yl /"<f f 

C53 — C54 — C55 


122 (3) 


C14 — C13 — H13 


119.0 


/~i f 1 /~1 f /I TTf d 

C53 — C54 — H54 


119.1 


Cl3 — Cl4 — Cl6 


117.1 (5) 


/~i f f /~i f /I T T f /I 

C55 — C54 — H54 


119.1 


C13 — C14 — C15 


121.2 (6) 


f ' r f t~i f f rif h 

C56 — C55 — C54 


119(3) 


C16 — C14 — C15 


121.7 (5) 


/- • C f /"I f f TTf f 

C56 — C55 — H55 


120.3 


C17 — C16 — C14 


123.5 (5) 


/~1 f H /~1 f f T T f f 

C54 — C55 — H55 


120.3 


Z" 1 1 "7 /""I 1 f~ TT1 /" 

C17 — C16 — H16 


118.3 


/''CI f /" /"< f f 

C57 — C56 — C55 


117(4) 


C14 — C16 — HI 6 


1 1 O ") 

1 18.3 


pr n /- < f / TTf/- 

C57 — C56 — H56 


111 C 

121.5 


C16 — C17 — C19 


117.2 (5) 


— — s~ • C S TICS' 

C55 — C56 — H56 


121.5 


C16 — C17 — C18 


123.0 (5) 


C56 — C57 — C52 


128 (5) 


C19 — C17 — C18 


H9.8 (5) 


f ' r f S~l C 1 TTf T 

C56 — C57 — H57 


116.2 


02 — C19 — C12 


119.2 (4) 


Pf ^ nrn TTfn 

C52 — C57 — H57 


1 1 / 1 

1 1 6.2 


02 — C19 — C17 


120.1 (5) 
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109.5 


Cl2 — Cl9 — Cl7 


120.7 (5) 
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C62 — C6l — H61B 


109.5 


03 — C20 — C27 


120.6 (4) 
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H61A — C61 — H61B 


109.5 


03 — C20 — Cz 1 


119.5 (5) 


r't:^ n/-i r 

C62 — C61 — H61C 


109.5 


C27 — C20 — C2l 


120.0 (5) 


H61A — C6l — H61C 


109.5 


C23 — C21 — C20 


117.7 (5) 


H61B — C61 — H61C 


109.5 


C23 — C2 1 — C22 


1 11 1 /f \ 

122.2 (5) 


C61 — C62 — C64 1 


111 1 /1 A\ 

127.7 (14) 


C20 — C2 1 — C22 


120.1 (5) 


f ' / i r~>/ri r , /"i 

Col — C62 — C63 


11/1 1 /1 1\ 

114.1 (lz) 


/" • ^> 1 /""111 /~11 /I 

C2 1 — C23 — C24 


111 1 / C \ 

123.2 (5) 


C64 1 — C62 — C63 


1 1 O 1 / 1 A\ 

1 18.2 (10) 


r">i p?^ T-T?^ 


1 1 S A 


PfizL Pfi? 


1 1 Q A (Q\ 


C24— C23— H23 


118.4 


C64— C63— H63 


120.3 


C26— C24— C23 


117.0 (5) 


C62— C63— H63 


120.3 


C26— C24— C25 


121.9 (5) 


C63— C64— C62 ! 


122.4(10) 


C23— C24— C25 


121.1 (5) 


C63— C64— H64 


118.8 


C27— C26— C24 


121.8 (5) 


C62 1 — C64— H64 


118.8 



Symmetry code: (i) -x+\, -y+\, -z. 
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